This paper presents a global overview of the industrial sectors producing the fluorochemicals, fluoropolymers with emphasis on applications and requirements for raw materials especially for fluosilicic acid potentially recovered from the conversion of apatite to phosphoric acid. The various market segments highlighted are water, steel, aluminium, oil refining, nuclear, refrigeration, electronics, solar, glass, pharmaceuticals, agrochemicals, applications for polymers, elastomers, coatings and various other uses. A tentative estimate of the market segments is provided. The implications on the raw materials, such as volume, expected growth, logistics, etc and consequences for implementing the production process of the end-products are outlined. This overview shall assist to evaluate the size and potential of the various markets and select appropriate outlets for consuming fluosilicic acid as a raw material.
Fuorochemicals are produced using essentially fluorspar (fluorite mineral) as raw material and more fluorochemicals could be produced from fluosilicic acid recovered by the conversion of phosphate rock to phosphoric acid and phosphate based fertilizers. For the owners of fluorine raw materials, the main question is how to valorize this source of fluorine and how to get the best value out of a downstream production.
This paper is just a partial attempt to answer this question. Global fluorochemicals demand reached 3.16 million tons in 2013 according to Freedonia [1] At the present time, a very small amount of fluorochemicals is produced from fluosilicic acid (FSA). Only 4 plants worldwide are producing HF from fluosilicic acid and all these plants are located in China and about 10 plants worldwide are producing aluminium fluoride, a low density product (a low quality material). Besides, a single plant in USA is producing silicon tetrafluoride (STF) a precursor for the production of polysilicon. Otherwise FSA is sold as a solution 24% H2SiF6 or converted to sodium fluosilicate for use in fluoridation of potable waters.
The main building block of the fluorine chemistry is hydrogen fluoride (or anhydrous hydrofluoric acid). Other building blocks are elemental fluorine (F2), TFE (tetrafluoroethylene), HFA (hexafluoroacetone), TFA (trifluoroacetic acid), etc. As an example, the fluorine industry supply chain in China is shown below.
Disclaimer: The present paper does not constitute an endorsement of products or forecasts described or and the author or is employer shall not be responsible for the use of this information. In terms of volume aluminium fluoride and anhydrous hydrofluoric acid which is a main feedstock of fluorochemicals are by far the inorganic fluorochemicals with the largest volumes. The production volume (nonexhaustive list) of most fluorochemicals is provided in Table 2 below.
Aluminium fluoride
Aluminium fluoride is essentially used as a flux in the production of primary aluminium by smelters. Its specific consumption is about 18 kg/t aluminium metal produced. Based on this consumption and the global aluminium production reported by the International Aluminium Institute of 57 million tons for 2014, the demand of aluminium fluoride of 1'070'000 metric tons can be calculated. Roskill [1] have reported a global consumption of 1'031'000 tons in 2013.
Besides aluminium industry, the demand of aluminium fluoride for ceramics, catalysts, etc is extremely small. Aluminium fluoride is suffering of a large installed overcapacity in China, almost 100%. In this situation, the projects for aluminium fluoride making sense will be projects with the best economics and a production cost below the 30 th percentile on the production cost curve.
Hydrogen fluoride
The global hydrogen fluoride production excluding its use for the production of aluminium fluoride is calculated based on the total production of acid grade fluorspar (used only to produced HF and AlF3) is 1'320'000 tons in 2014 including about 30'000 tons that are produced from fluosilicic acid.
Roskill [1] have estimated a global consumption of anhydrous hydrofluoric acid of 1'130'000 metric tons for 2013.
Hydrofluoric acid is suffering of the same overcapacity installed as for aluminium fluoride. Furthermore, logistics of AHF is a challenge to be resolved as hydrofluoric is a hazardous material. Many fluorinated substances are regulated which affect its market for fluorochemicals in developing countries.
Inorganic fluorides
The main applications of fluosilicic acid are shown in below Table 1. The total volume of FSA estimated by HIS [2] was about 260'000 mt in 2013. Note (*) 0 no growth, +1 slow growth, +2 fast growth Some minor applications exist as purification of zinc and production of other fluosilicates. The significant inorganic fluorochemicals (non-exhaustive list) with approximate volume are listed below: The materials for lithium-ion batteries (LIB) have probably the best growth rate (LiPF6). Chemicals for semi-conductors, TFT-LCD displays, PV-solar are also growing maybe at lower pace as F2 is a substitute for NF3. F2 has a GWP=0. Many small F2 generators are installed at factories and consuming anhydrous HF. KHF2 material for the bath of the fluorine electrolytic cells is mainly consumed at start-up.
Aluminium is still growing at a sustained pace driven by automotive, aircraft industry, etc.
Organic fluorochemicals
The main organic fluorochemicals are listed here: [3] , the synthetic refrigerants used in the ventilation, air conditioning and refrigeration technology sector are currently R22, R32, R125, R134a and R143a. R22 is the most widely used around the world, but has actually been banned for new systems in Europe for over ten years. Existing systems may continue to be operated, but a strict refilling ban comes into force for R22 in January 2015.
HFC-134a is now also banned in Europe and replaced by HFO-1234yf. The global capacity including feedstock is about 1.3 million tons. The refrigerant industry is again under pressure after phase-out of HFCs with high global warming potential and transition to HFOs.
Fluoropolymers
The fluoropolymers, PTFE (well-known Teflon), PVDF, etc are growing significantly and very fast for PVDF at the moment with many capacity increase and new plants in China. 
Fluoroelastomers
Fluoroelastomers are estimated to about 30'000 metric tons. Main applications are gaskets including o-rings, cable, tubes, etc. 
